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“. . . all prejudices come from the intestines.”
— FRIEDRICH NIETZSCHE
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This book is for the late Bruce Hunter (August 3, 1950–October 19, 2011), friend,
colleague, farmer, veterinarian, ecohealth pioneer, global citizen, a man who really
knew his shit.
I miss him.
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PREFACE

DUNG BEETLES
AND THE GIRL
ON THE AIRPLANE
Our single-prop four-seater plane made a low swoop over the short runway,
sending the gangly giraffes, monkeys, and impala loping and leaping over the red
dirt into the shelter of the trees in the wooded grassland. In the days that followed,
from our safari truck, we saw lion cubs and lionesses playing, kitten-like, in the
shadow of our vehicle. We were charged by a huge female elephant, her ears
fanned out wide to the sides. “She’s bluffing. Sit still,” said the guide. We froze. She
stopped suddenly, twenty meters away, turned, and walked slowly back to rejoin
her family. We thawed in the slow heat. Over gin and tonic, we watched the hippos
lolling in the river; we heard them grunting and crashing past our cabin at night.
We glimpsed the hyenas retreating into the darkness as our Maasai guide, lantern
and spear in hand, led us back to our cabin after dinner. Bee eaters — bright flashes
of green and white and black — darted and swooped into and out of small caves in
the earthen cliffs along the river as our boat cruised past. Storks, stilts, spoonbills,
and sandpipers trod daintily in the shallows.
Several days into our safari retreat, in the baking late-morning heat, ten of us
followed two guides through green-streaked, straw-colored grasses, between ashgray tree skeletons, flat-topped Terminalia spinosas (those classic African trees
that photograph so well against the setting sun), and gnarled, deep green shrubs.
It was the dry season in the Selous Game Reserve in Tanzania, the most
astounding and exuberantly diverse wildlife park in all of Africa. Almost everyone
else in our group was on the lookout for more elephants, lions, Cape buffalo, and
warthogs, and nervously excited about the possibility of encountering them
without the benefit of an escape vehicle. The effect was enhanced by the fact that
Mpato, one of the guides, was carrying a rifle big enough to bring down a large,
angry beast, should that be necessary.
To the dismay of the others on our walkabout, I had also corralled the guides
into helping me find animal scat. What kind of an idiot comes to Africa to look at
shit? Well, I’m a veterinarian, so maybe it fits.
A small white pile of feces, away from a lake-sized widening in the Rufiji River,
was probably hyena. The white indicated a carnivore, the crushed bones of its prey
bleaching in the hot sun. A similar whitening (and hence carnivore) pile closer to
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the lake was probably from a crocodile. Small pellets in a heap were male impala
marking territory, as well as providing nitrogen and phosphorus for plants. Female
impala scat were a more scattered whisper across the landscape, and less a
megaphone to announce ownership. Buffalo dung pies were flat, circular pats like
domesticated cow dung, but firmer. Zebra feces, as we might have expected, were
more horse-like, kidney-shaped, and darker than buffalo dung. Hippo dung on the
path was like that of an elephant — a big cylindrical sausage — but wetter and with
less fiber. The increased water content is associated with a lower concentration of
nutrients, meaning it is less attractive as a food source for other species than
elephant dung. The lower fiber concentration also means hippo dung is less useful
for making paper than elephant dung. Hippos, who cannot see well, use a tactic
that would have saved Hansel and Gretel, with their dainty bread crumbs,
considerable grief. They mark the path to and from the river with their dung when
they go on nighttime food foraging and pillaging expeditions, so they can use it to
find their way back from the riverbank. Hippos are thus moving nutrients from the
water to the land and, when they defecate in the water (which they also do), back to
aquatic systems.
Each of the scats I saw along the trail in Tanzania told me something about the
animals and their ecological places in this landscape, and the ways in which they
have physically changed the landscape (eating plants, stomping paths,
transferring seeds). Nevertheless, looking at animal scat was still vaguely
unsatisfying. What I really wanted to see, much to the dismay of my fellow safariists, most of whom were honeymooners, were the queens of the wilderness — dung
beetles. I think I was, at first, somewhat amused by the notion that there are
animals that literally eat shit. What did they look like? How did they do it?
I was heading back to my tent after the walk when Eduard, one of our two guides,
came running after me. He and Mpato had found some dung beetles near the
camp, hard at work! Strangely, as Eduard told me about this amazing find, the
other tourists disappeared.
“You go,” said my wife. “I have some important reading to do.”
“Their loss,” I thought as I followed Eduard a hundred meters down the path to
where Mpato was guarding a large pile of elephant dung with his hunting rifle. I
crouched next to him, the sun beating down on my head, the sweat trickling down
the middle of my back.
If I was disappointed with what I saw, I did not show it, although I had secretly
wished for a re-creation of the scene described by two researchers in 1974; they had
observed 16,000 dung beetles attack one 1.5-kilogram pile of elephant dung and
eat, bury, and roll away the whole pile within two hours. I had to remind myself
that seeing even two thumb-sized black beetles scuttling around the dung-pile was
more than I should have expected this time of year. In the dry season, most dung
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beetles in the area were already hunkered underground in front of their television
sets, watching reruns of Bushland Idle.
One of the two beetles was industriously pulling down chunks from the heap of
dung and tamping them down to form a ball. Nearby, another beetle was busy
burying his ball. The sandy earth shifted up and down with his subterranean
digging movements. We squatted in the hot sun, watching the manic, obsessive
beetles at work. If Mpato and Eduard were puzzled at my interest, they were too
polite to show it.
Just when we thought he seemed done, when the walnut-sized sphere of dung —
twice his size — looked perfect to me, the beetle would pull down another piece
and tap it into some imperceptible imperfection. Finally he started rolling the ball
away from the dung pile, uphill, over twigs, his hind end up against the ball, front
end down on the ground. He strained and tumbled over a small branch and rolled
into a little gully, still clinging to his large ball. Then he clambered up, had a look
around at the lay of the land, and started pushing again. Periodically, he dug down
into the earth or under the leaf litter, then came back up and resumed pushing. He
pushed and tumbled his way some eight meters from the dung pile, uphill almost
all the way, until he finally started digging seriously, his ball sinking into the leaf
litter, heaving once or twice, and then sinking from view.
The other beetle, nearest to the dung pile, made another, smaller, ball, dug a
hole, pushed in the ball, and then came back out and pulled in more dung. Both
beetles were probably males, who are stronger than females, and who usually do
the rolling. Sometimes, males and females will roll the ball together, bury it, dig a
tunnel nearby, have sex, and then insert the fertilized eggs into the ball. If another
male comes along that wants sex with the female, the two males lock horns and try
to push each other out of the tunnel. According to some researchers, these battles
for sex have resulted in some beetles that can pull more than 1,000 times their own
weight — a person, say, pulling six double-decker buses full of people. It would not
be the first time that a male has gone to the gym to improve his chances of finding
a sexual partner.
In the case of the beetles I was watching, I could see no females around. Perhaps
they had already bred. Or perhaps they were single males, unlucky in love, tucking
away a bit of nourishment for the rest of the dry season, in which case there was
some poignancy to the scene I was observing.
Whatever their personal stories, it occurred to me that what I was watching was
surely more than a curiosity. A huge amount of energy was being expended by
these animals to build and bury these large nutri-balls of manure. While this
energy use makes sense for them as individuals in that it enables the survival of
their young, it also makes sense in much larger terms. For what nourishes their
young also nourishes the landscape, which provides food for the elephants, who
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provide the shit that allow the dung beetle babies — as well as many other species
— to live through the dry season. A 2008 review of the ecological literature on
dung beetles by the Dung Beetle Ecology Working Group of ScarabNet
summarized contributions of various dung beetles to cycling of nutrients,
enhancing plant growth, controlling parasites, and dispersing seeds. The unpaid
and unsung work of these beetles in parasite control, pasture improvement, and
reduction in greenhouse gases has contributed hundreds of millions of dollars to
global agriculture.
There are dung beetles on every continent except Antarctica. Many are adapted
to work not just in particular landscapes, but are also fastidious about the kinds of
dung they eat. The dung beetles of Australia, for instance, accustomed to
marsupial dung, wanted nothing to do with cow pats. For almost 200 years after
European settlement, as the geographic extent and number of cattle increased, the
problems associated with dung flies and general stinky unpleasantness increased.
In the 1970s, in an experiment considerably more successful than the ill-advised
importation of cane toads to kill cane pests, some twenty species of African dung
beetle were selected and imported. These brought the cattle manure situation
under control and helped improve soil and pasture quality. Unfortunately, the
widespread use of drugs to treat insect pests on cattle, a process which also kills
dung beetles, may now be reversing some of those gains.
Like all of us, dung beetles can be classified by their physical characteristics,
their genetics, and their behavior. The ones I observed in Tanzania were rollers:
they wrap a ball of feces around their eggs and then bury them. When the larvae
hatch, they eat the dung around them, which must mean that the dung itself is rich
in energy and nutrients — energy and nutrients that would otherwise leak away
into the environment. Not all dung balls are as small and malleable as the ones I
saw. The balls created by some Indian scarabs have been mistaken for old stone
cannonballs, because the clay with which the beetles covered them had hardened.
Tunnelers bury the feces, and dwellers, the laziest of the bunch, just live in it. Some
species hang around watching a neighbor roll up a large ball, and then, when he
skitters off to get more dung, they steal it!
While there are ongoing debates among coleopterists (people who study beetles
and their habits) over details of beetle evolution, what is not in doubt is that
excrement-eating beetles have been around for a long, long time. Early scarab
beetles (Scarabaeoidea), from which modern dung beetles evolved, appear to have
been around for more than 150 million years, and “true” dung beetles (the ones
that actually eat dung), about 40 million years. Evidence from fossilized dung
pieces, called coprolites, suggests that dung beetles developed commensal
relationships with dinosaurs in the Mesozoic period, that is, more than 65 million
years ago, when the continents were slowly creaking and groaning on their
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rebellious, separate ways, budding off from mother-father Pangaea and carrying
with them a variety of species to start new lives elsewhere on the globe. If we are
serious about staying around on the planet for a long time and maintaining a
meaningful, if challenging, lifestyle, we could do worse than to consult the dung
beetles.
Many scientists love to get close, really close, to nature, to focus on a few small
things to the exclusion of all else. So, if you search the literature on dung beetles,
you will find references to anywhere from 5,000 to more than 7,000 species,
divided into twelve tribes, with a couple hundred new species being described
every year. There are about 100 species of dung beetle devoted to elephant dung
alone. Part of the problem of keeping count is that the nomenclature has been
unclear, with some writers slipping back and forth between “dung beetles” and
“scarabs.”
Although all scarabs are great recyclers, not all scarabs are dung beetles. The
Scarabaeoidea are a superfamily, including within it families whose names
include such luminaries as sand-loving, enigmatic, earth-boring, rain, and
bumblebee beetles. They include fungivores (which eat fungi), herbivores (eat
plants), necrophages (eat dead things), carnivores (eat other animals),
saprophages (eat any kind of decaying organic matter), and — the ones that
interest us in this book — the coprophages (eat shit). Species in the subfamily
Scarabaeinae are sometimes referred to as the “true” dung beetles, since most of
them feed almost exclusively on feces. The taxonomic boundaries of their families,
subfamilies, and tribes may be unclear, but all can claim royal heritage. Scarabs
were revered, and rightly so, by the ancient Egyptians — another case, and there
are many, where traditional religious practices helped preserve important
ecological functions.
To the ancient Egyptians, rather than representing filth and feces, the scarab
suggested death and rebirth, renewal and resurrection. Like the god Khepri, who
created himself from nothing, rolled the sun through the darkness, and, voilà,
presented it new each morning, the scarab rolled its sphere to the underworld and,
fifteen to eighteen weeks later, was reborn. Hence, the name and picture used to
depict the scarab was “to come into existence,” and hence the celebration of the
scarab in precious metals and stones, bones and ivory, in funeral rites of the region
and in “mummy” adventure B-movies.
While most tourists in Africa pay attention to the so-called charismatic
megafauna such as impala and elephants, few are attentive to the much smaller
creatures that help create the landscapes in which those larger animals live, and
which enable them to survive. Early in human evolution, it made sense to pay
attention to animals you could eat, or that might be a threat to you. In the twentyfirst century, it is the loss of the animals we don’t see, and for which we don’t see
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an immediate use — dung beetles for instance — that may pose the biggest threat
to us. Dung beetle safaris should be the next great opportunity for ecotourism.
As I watched the two East African beetles at work, I reflected that these animals
were more than a curiosity. They embodied, in many ways, a question that had
been eating away inside me, like dung beetle larvae in a dung ball, over decades of
teaching epidemiology of foodborne and waterborne diseases. How and why has
excrement — which is absolutely necessary for the resilient functioning of our
planet, and which has, in fact, been a solution to a myriad of biological problems
thrown up by the long haul of evolution — become, in the past mere few thousands
of years, a problem to be solved? When was the challenge of dancing through this
amazing web of life-giving-life reduced to an issue of sustainable manure
management?
Every day, all around the world, by eating or burying what others consider waste,
dung beetles turn water into wine, contaminated refuse into livable landscapes.
They are the Rumpelstiltskins of the animal world, weaving gold from dung-straw.
They close the feedback loops of nutrients and energy that are essential for the
resilience and health of the ecosystems that are our home. Can we learn from
them? Is it important that we learn from them? Should we give, as they say, a shit?
Over the past few years, variations of this story circulated on the internet:
A man in a dark blue suit makes his way down the aisle of the airplane and is delighted to find that
there is a pretty woman in the seat next to his. He takes off his suit jacket, carefully folds it, and places it
in the overhead bin. Then he sits down, loosens his tie, puts his computer under the seat in front of him,
and looks over at her. She is reading a book and does not look up. He clears his throat. “I always find that
the flight goes faster if you strike up a conversation with your fellow passengers.”
The woman slowly closes her book, brushes her dark, wavy hair away from her eyes, and asks, “Okay,
what would you like to discuss?”
The guy says, “Oh, I don’t know. Anything. How about nuclear power?”
The woman sighs. “That could make for a pretty interesting conversation. But let me ask you a question
first, okay?”
“Sure,” he says. “Why not?”
“A horse, a cow, and a sheep all eat grass, but the sheep excretes pellets, the cow plops out patties,
and the horse puts out something that looks like rye buns. Why is that?”
The guy shrugs his shoulders and grins at her. “I don’t know.”
She stares at him. “So, do you really think you’re qualified to discuss nuclear power when you don’t
know shit?”
She opens her book and resumes reading as the plane takes off.

It is always risky to deconstruct a joke, and even more risky if the joke involves
some slightly impolite topic. But I will do so, because the story I am about to tell in
this book is woven around the pun in the airplane joke. The unhappy male traveler
is caught in the snare of not knowing much about excrement and is therefore
accused of not knowing much about anything. In fact, the woman’s use of the “s”
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word is a triple threat. She is not only being sarcastic about his knowledge of
biology, and his lack of knowledge about life in general, but she is using a word
that is generally reserved for the drunken carelessness of bars or hormone-driven
bravado of locker rooms. Hence she is at once implying that the topic is
profoundly important and maligning it. As a beautiful young woman well versed
in the techniques of deflecting unwanted male interest, she can get away with this
contradictory put-down, to which there can be no winning response.
I empathize with the man, in no small part because he is a man on an airplane
trying to make diverting conversation, which is a situation in which I have often
found myself. I also empathize with the hapless fellow because, as a veterinarian, I
have found myself on occasion with my arm up a cow’s butt, or examining feces
from a dog, or lying in a gutter full of animal excrement, or even, more recently,
seriously studying all manner of human and animal diseases transmitted by what
is called the fecal-oral route (which you won’t find on Google Maps or MapQuest).
Nevertheless, I realized, somewhat late in my professional life, that I actually knew
very little about the stuff.
Staring at those dung beetles, a mad white man under the blazing midday sun, I
realized that before we can understand why they are so important, not just in
themselves, but as an exemplar of the kinds of solutions we might devise to face
the complex challenges of surviving through the twenty-first century, we must
understand the larger context, the universe in which we are all indigenous peoples.
Through decades of work on human foodborne and waterborne diseases, I have
discovered that excrement, and how we think about it, is profoundly linked to
everything I care deeply about — culture, food, health, ecological sustainability.
Especially ecological sustainability, without which nothing else exists. The lovely
young lady on the plane is absolutely right. Really, if you don’t know road apples
from cow pies, shit from fertilizer, you probably shouldn’t be talking about nuclear
power; the fact that most people in the power business (political, economic,
energy) cannot speak intelligently on the subject indicates a profound ignorance,
rooted in a deep alienation from our most essential biological selves.
The way we treat excrement is a choice that feeds certain species and steals from
others, destroys certain ecosystems and builds up others. Why has shit become
such a public health and environmental problem, when it would seem to be such a
smorgasbord of ecological opportunities? Unless we change how we think about
shit, we are doomed to forever live in it. Or perhaps, more accurately, we already
do live in it, and always will, and unless we change how we think about it, we will
continue to create very unfortunate problems for ourselves.
This book is about rectifying (no pun intended) our ignorance, and achieving
that wisdom of discernment. But more than that, this book is about moving
through discernment to the unified reality that underlies everything, the nameless
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ground of all being, to what the ancient Chinese called the Tao and the tribes of
the Middle East, the “I Am.” If this seems to you too ambitious a task for a small
book about feces, if this seems too large a burden to place on such a small beast as
a dung beetle, then, dear reader, you are exactly the person for whom this book is
written.
Despite our journey from the inchoate soups of the early universe to the highest
achievements of modern civilization, we are still, deep inside, animals. Whatever
our station in life, rich or poor, powerful or downtrodden, priest or anarchist, mangod or ape-man, we still have to urge the passage of materials through our bowels.
If we can understand this substance that emerges from us, from all animals, as an
ecological unifying principle, which goes back to our evolutionary origins and the
roots of our belonging, then we can, with serenity and happiness, deal with all the
visible shit that surrounds us.
Read on. Know shit.
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CHAPTER 1

WHAT
FROM THE
TONGUE FALLS
Fictional character Tante Tina Wiebe, in a dramatic monologue recounting family
stories about Christmas, says that, whatever else has changed about Mennonite
culture, the men still walk as if they are “bringing in the cows,” but then laments
that
“. . . maybe too much sometimes what was once on the boots clinging now from the tongue falls . . .”1

Before one can tell a story, one must have words. With words come culture, and
with culture come taboos and conflicts, things we don’t talk about, and don’t talk
about not talking about, even if we are sitting in a pile of it. If we cannot name
“what from the tongue falls,” how can we possibly, seriously, address all the other
dimensions of excrement? How can we unleash the incredible power of excrement
if we don’t know shit?
Shit is what sociologists and scientists call a wicked problem.
The social planners who introduced the idea of wicked problems in the 1970s
differentiated them from what were considered to be the “tame” problems
addressed by conventional science. Wicked problems, they asserted, are poorly
bounded and contradictory. They are difficult to solve because information is
incomplete, or the requirements of those who want the problem solved keep
changing. They can be defined from a variety of apparently incompatible
perspectives, so that there is neither a definitive problem formulation nor an
optimal solution. Worst of all, the solutions to some aspects of the problem may
create or reveal other problems.
Many public health and environmental researchers and managers are faced with
such wicked problems. For instance, we can get rid of malaria by spraying
insecticides and filling in wetlands, and stop the spread of some serious viruses by
destroying farm animals and wildlife. The unintended, long-term consequences of
these solutions for ecological sustainability, human health, and the livelihood of
farmers, however, are worrisome and huge. Another example: let us say — as did
Henry IV of seventeenth-century France and the American Republicans of the
1920s — that we aspire to get a “chicken in every pot” at least once a week, with the
good intention of improving people’s nutrition. By the 1960s, we discovered that
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we could do this by creating intensive farms housing millions of animals and by
promoting free global trade. But this same strategy also enables the global spread
of disease-causing bacteria like Salmonella, and puts millions of small farmers out
of business. More data, better tests, more refined laboratory techniques, or more
sophisticated modeling will do little to resolve such wicked problems.
What places shit among the wickedest of wicked problems is that, with all the
ecological and public health impacts it carries, we don’t even have a good,
common language to talk about it. We can use precise technical terms when we
want the engineers to devise a solution to a specific organic agricultural and urban
waste problem (processing this agglomeration of shit and other waste into what
they call biosolids, for instance). In so doing, however, we alienate the public, who
are suspicious of words like biosolids. This public will need to pay for the filtration
and treatment plants. They suspect that the solution to chicken shit in the water
might not be a better filtration plant, but they don’t have the language to imagine
and discuss what the alternatives might be. Through the language we use, we
separate the two things that absolutely need to be integrated: the popular political
imagination and the scientific and technical understanding of the substantive
issues.
To return to the “chicken-in-every-pot” challenge: we solve the problem of
providing animal protein to large numbers of people through intensive livestock
farming. Now we have a few very big farms where there used to be many smaller
ones. As a consequence, where once the chicken shit was scattered widely across,
and absorbed into, the rural landscape, we now have gigantic, localized piles of
excrement. This localized overproduction of shit results in water contamination
and public health problems, which are solved through “sustainable manure
management” such as feeding the chicken shit to cows, or building giant bio-gas
plants to generate electricity. So now, in this theoretical example, we have our
cows dependent on chickens for nitrogen intake, and our electricity supply
dependent on having large farms to produce lots of shit.
How, then, can we get a handle on this slippery, amoeba-like problem? In this
book, I shall poke at it from several perspectives: excrement as a problem of
language, as a public health problem, and as an ecological problem. These three
perspectives are used by society to characterize excrement and have resulted in
three different, and often conflicting, solutions to its perceived problems. Public
health–oriented solutions can make ecologically based solutions difficult, if not
impossible, and without a common language, we are left with a lot of statistics and
hand-waving, but little real progress.
Our language reflects our thinking, and our thoughts determine the kinds of
options we can imagine to the challenges we face in life. If talking about what
comes out of human and other animal bums is linguistically problematic, then,
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Houston, we have a much bigger challenge to deal with than simply one of better
engineering technology.
So let us step back for a few minutes. What is this stuff we are trying (not) to talk
about? The simplest way to think about it is this: excrement is whatever your body
doesn’t use of the food it takes in, plus millions of bacteria that grow in your gut,
plus quite a few of the cells from your gut lining. More specifically, excrement is
defined in terms of an anal sphincter; it is defined by the animal it is leaving
behind. Hence we speak of cow dung and baby poop, otter spraints and dog turds.
But how do we talk about it more generally? Are there any good words to use in
semi-polite conversation? According to founder of the World Toilet Organization
and global toilet guru Jack Sim, excrement — derived from the Latin word
excernere, “to sift” — is the proper word. Certainly excrement is more acceptable in
polite company than some of the alternatives. I am not so sure, however, that this
is always the correct word to use for what comes out the anus, given all the other
options available. In fact, I am not so certain that we should be agreeing on one
term. Maybe we should agree on a family of understandable words.
What better way, for instance, to describe vapid, loudly proclaimed truthindifferent verbiage than by referring to it as bullshit? Or, in more polite society,
one might use the anglicized Dutch term for soft feces, poppycock (pappekak) —
although the latter could, in the United States, be confused with Poppycock, the
trademark for a type of candied popcorn much beloved by children.
And how else can one potty train a child than by speaking of poo-poo, which
when used as a verb, is an onomatopoeia (a word that sounds like what it
describes, and may have originated from a word that meant the sound of a horn
blast), or doo-doo, or even number two? The numbering system, I hasten to add, is
culturally relative. Writer Bill Bryson, when asked by a grade-school teacher
whether he had to go number one or number two, exclaimed that he needed to
have a big BM (bowel movement), which could be as large as a three or four. Little
boys can joke about cow pies, cow pats, road apples, or turds, but what happens
when they grow up? Perhaps there should be a globally standardized metric scale
that runs from one to ten; this would enable global comparisons and further the
science of excremental studies. In the mid-1980s, I recall that the attendants at
outhouses in Borobudur, Indonesia, required patrons to declare before they
entered whether they were going to do something big (take a dump) or small
(urinate). This was based on an honor system, and the entrance fee was scaled
accordingly.
The word “guano,” used to describe feces from bats and birds, comes to us from
South America via the Spanish. It is derived from the Quechua word wanu
meaning fertilizer, and has a turbulent history related to both fertilizer and bombs,
to which I shall return later. “Ordure,” from Middle English, and before that Old
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French (ord, meaning filthy), derived from the Latin horridus, carries unhelpful (at
least for agriculture) moral baggage, although, taking a leaf from William Blake’s
The Marriage of Heaven and Hell, one might re-frame the origins not as ord, but as
or, which means gold. Where public order and religious ordination fit into this
picture I shall leave for the anthropologists to pronounce.
More recently, the terms “biosolids” and “sewage sludge” have made their
appearance in the technical and government literature to describe solid organic
waste. They do neutralize the moral sting but are too technically scientific to be of
much use in more general conversations. On the other hand, the term “nutrient,”
used by some agricultural bureaucracies, as in the phrases “nutrient cycling” and
“nutrient management,” is too general, and could just as well refer to the fat
content in an avocado as the fat in a spraint. These phrases highlight the fact that
excrement is comprised of useful nourishment for some species. However, the
bacterial diversity in feces, the myriad roles it plays in ecological functioning and
human survival, and the complex diversity of plant and animal life — which is the
glorious visible manifestation of this nutrient cycling — are rendered invisible.
“Night soil” and “humanure” are attempts similarly to neutralize the language of
human shit, or perhaps even put a positive spin on it, but have yet to enter (or reenter, in the case of night soil) general usage.
“Frass,” which comes from the Old High German frezzan, to devour, is used to
refer to both the excrement and the uneaten debris left behind by insects. Some
have argued that the term “fecula,” coming from the Latin faecula (crust of wine)
and faex (dregs, sediment), should be used for true insect excrement, saving
“frass” for the debris and refuse left behind by boring (albeit interesting) insects.
Lest the reader think that entomologists have too much time on their hands, that
they are arguing over how to name insect poop, I should remind them that science
has conventionally progressed by making fine, precise distinctions (see discussion
of shit, below), and puns such as are indulged in by this writer are generally
frowned upon.
The vulgar term “crap” is sometimes attributed to the ingenious (or perhaps
disingenuous) Thomas Crapper, who popularized the flush toilet in the late
nineteenth and early twentieth century. The idea of flushing away excrement,
however, can be traced back at least to the fifth labor of Hercules (or Heracles, as
he is often referred to), a story to which I shall return later. The word “crap,” while
capitalized on by Mr. Crapper, can be traced back to Middle English (crap
meaning residues from rendered fat), Old French (crappe, or residue), and
medieval Latin.
An archeologist might speak of coproliths (hardened fecal balls in the bowels) or
coprolites (which, despite the low-calorie name, are actually petrified shit-balls).
Zoologists learn about animals by looking at scats and studying scatology;
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physicians examine stools (the word being derived from the place where the poop
is delivered from the body) and fecal samples, a repertoire expanded by
veterinarians to also include the examination of droppings.
Like many of the words in this linguistic landscape, “shit” encompasses all the
schismatic contradictions of our cultural-scientific divides, and is thus problematic
as a term to enable us to work toward resolutions. Still, its very protean nature
suggests a cultural resonance not found in the other words.
Shit is used as an expression of dismay and disgust (a piece of shit) or
frustration (oh shit), surprise or incredulity (no shit?!), or to describe trouble (in
deep shit, up shit creek without a paddle), casual conversation (shoot the shit),
cowardice (chickenshit), fear (shit one’s pants), hysteria (apeshit), insincerity
(horseshit, bullshit), care (to give a shit), anything that one doesn’t like (looks like
shit, tastes like shit), or substances, particularly illegal drugs, one likes (best shit I
ever had). It is also one of the few words in the English language where the noun
(“a pile of shit”), all tenses of the verb (“he shit, he shits, he will shit”), and the
adjective (shitfaced), are all the same, a characteristic it has in common with the Fword. Andreas Schroeder, in his remarkable prison memoir Shaking It Rough,
heard a fellow prisoner curse a broken machine by exclaiming, “The fuckin’
fucker’s fucked, fer fuck sakes!” Using the S-word in the same situation, however,
would not have the same je ne sais quoi.
Like its sibling scat, shit has the same ancient proto-Indo-European root (skei-)
as the word science, with a meaning having to do with separating one thing from
another. This gives us the expletive “Scat!” used to shoo away wayward animals or
children, or the staccato improvisations of jazz scat-singing, the scattering of
seeds, the separation of dung from the anus, and the notion that someone is
scatterbrained. These Indo-European roots are reflected in the Greek skhizein and
Latin scire, which refer to cutting and splitting (hence telling one thing from
another, as in “science,” “conscience,” and “conscious”). These words are all similar
to excrement in their emphasis on “ex,” something that separates from its origin.
This ability to separate reality into manageable pieces is at the root of the
astounding success of industrial societies and modern science, and represents its
greatest weakness. The strengths of disassembling the world and specialization
are obvious: by understanding the bits (chemicals, bacteria, car axles, neural
connections) we have accomplished amazing feats of chemistry, microbiology,
industry, and neuroscience. The weakness has only become apparent after several
centuries of success; indeed, the weakness may only be a weakness because of our
success. We have saved so many babies, fed so many people, built so many cool
cars that we are putting the whole globe at risk.
This weakness, a fundamental challenge for anyone talking about
“sustainability,” and reflected in the inability of cultural innovators (poets,
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novelists, musicians) and scientific investigators (biologists, physicists,
coprologists) to speak comfortably with each other, to easily cross-reference each
other’s work, and to account for each other’s evidence, is one of the central
problems of the twenty-first century. We can assemble cars from parts created
from metals mined in China and carbon-based liquids wrung from tar sands in
Canada, and we can deconstruct and reconfigure genetic material to create
tomatoes that live (albeit tastelessly) almost forever, but we cannot imagine our
home in the universe. We can make heart-rending music, tell engrossing stories,
and celebrate inspiring rituals, but, at anything other than an intellectual game
level, are unable to relate this to our biological selves, our chemistry, and the
physical structure of the universe. Ultimately, excrement is about all of these
things.
Retired marine biologist Ralph Lewin has compiled a comprehensive summary
of all things excremental, which he cleverly titled Merde: Excursions in Scientific,
Cultural, and Socio-historical Coprology. This evades the problem in English but
simply (as is the case with many solutions to environmental and cultural
problems) displaces the problem elsewhere, a kind of linguistic NIMBY.
Failing a good English word that encompasses dung, conscience, consciousness,
excrement, and wholeness, and to underscore the fact that words are not the
ineffable reality they seek to describe, I am partial to a wide array of descriptors for
what passes from the bodies of animals, rather than one definitive representation.
After all, like the idea of a Great Being (male, female, spirit), the substance we are
talking about has many faces and plays many roles in nature and culture. In
keeping with this, I have tried in this book to use the terms most appropriate to
particular fields of inquiry (manure, dung, ordure, frass). I have also tried to vary
the words I use, so as not bore you (or myself).
In the end, however, I often return to using the word shit, impolite and
problematic as it is. It is one of the few words that storms successfully through all
the artificial barricades we have erected to block the streets and alleys between the
deodorized proletariat and the sanitized ruling class, between popular and
academic culture, between science and everyday life.
A few years ago, a fellow in the United States was taken to court and charged
with obscenity because a righteous fellow citizen complained that the “SHT
HPPNS” on his vanity license plate was offensive, to which the defendant replied
that it stood for SHOUT HAPPINESS; what had the complainant thought it
meant? So it seemed to me that if I use the most common word, and sometimes
accidentally leave in the vowel, you will know what I mean, and perhaps not be
offended, and if you are, well, SHT HPPNS.
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